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PROBLEM TO BE SOLVED: To obtain the subject composition capable of having a good 
processability on unvulcanization together with an excellent low heat generation 
and abrasion resistance and useful for tire treads, etc., by adding a sulfur- 
containing silane coupling agent and a specific trialkoxysilane to a rubber. 

SOLUTION: This rubber composition is obtained by adding (B) 5-80 pts.wt. of silica, 

(C) a sulfur-containing silane coupling agent {e.g. bis [3- (triethoxysilyl) - propyl] 
tetrasulfide} in an amount of 2-20 wt.% based on the amount of the component B, and 

(D) a compound of the formula (Rl is methyl, ethyl; R2 is methyl, vinyl) in an 
amount of 0.5-20 wt.% based on the amount of the component B to (A) 100 pts.wt. of 
a natural or dienic synthetic rxibber. The confound of the formula iii5>regnated in 
silica or carbon black is preferably used as the component D in the con^osition. 
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♦NOTICES* rV\ack.'V\€ 'VrarvsVccV^OA -ftr ISq^ci^ |0- 2.^8^1^ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This dcx^ument has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rubber constituent for silica combination tire treads which improved the 
workability at the time of un- vulcanizing and which can be vulcanized in more detail about a silica compound constituent . The^ 
rubber constituent for tire treads of this invention is useful as for example, a cap tread , a side tread, and an object for under tread s. 
In addition, the mtrogen specific surface area which a "silica" is a water silicic acid or a silicic acid anhydride here, and is used as 
an object for rubber shall say the thing of 50 - 300m2 / g. and bridge formation by sulfur, a peroxide, etc. shall be included with 
"vulcanization," 
[0002] 

[Description of the Prior Art] The rubber constituent which blended the silica with various rubber is used as a rubber constituent 
for tire treads which is known, for example, was excellent in abrasion resistance etc. with low febrility. However, by low rolling 
resistance, although the grip nature of a humid way was good, the fall of the mixed settlement by a viscosity rise of a 
non-vulcanized compound, vulcanization delay, burning and the silica, and rubber etc. took place, and the tire tread which 
blended the silica had the problem that productivity got worse. When a silica and carbon were especially mbced to coincidence 
simply, although suflBcient contact and a suflBcient reaction occurred and carbon and rubber promoted suflficient mixing, the 
siUca's were not enough, the maldistribution of a sihca was caused, and the property of sufificient silica was not employed 
efficiently. That this problem should be solved, although there are various proposals from the former, the actual condition can say 
neither as a practically satisfying thing. 

[0003] For example, although adding a diethylene glycol and a fatty acid (for example, referring to a rubber industrial handbook 
<the fourth edition>, 517-518 pages, and Heisei 6 issue), adding a carboxyUc-acid metal salt (for example, referring to Tire 
Technology International 1 995 and 107-108 pages), or processing a silica by silicone oil beforehand (for example, referring to 
JP,6-2481 16 A) etc. is proposed, neither can be said to be practically sufficient approach. Furthermore, also when there is no 
approach besides taking the approach of increasing the count of mixing to the fall of the burning generating Japan ball at the time 
of mixing and it mixes a silica with carbon, it mixes separately or the actual condition lengthens mixing time and the count of 
mixing. Moreover, in order to raise the reinforcement nature of the silica in a sihca compound constituent, the approach by which 
an expensive sulfur content silane coupling agent is used was proposed, and since the effectiveness of the silane coupling agent 
was bad, xising this and a sililation reagent together was also proposed (for example, refer to JP,5-51484,A). However, it is still 
expensive and the approach of starting of the reaction is inadequate. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, it is in the purpose of this invention oflFering the silica combination 
vulcanization nature rubber constituent which improved the workability of an unvulcanized-nibber constituent, and the rubber 
constituent for tire treads which used it for the list, without eUminating the trouble of the above-mentioned conventional technique 
and spoiling substantially the properly of a silica combination vulcanization nature rubber constituent, for ^cample, properties, 
such as low febrility and abrasion resistance. 
[0005] 

[Means for Solving the Problem] if this i-rvention is followed ~ nature and/or the diene system synthetic-rubber 1 00 weight 
section -- receiving — the following typ .c (1) of 0.5 - 20 weight section of the sulfur content silane coupling agent of a silica 5-80 
weight sections, and 2-20 weight section r^f sihca loadings, and sihca loadings — : [0006] 

[Fo"Tiula2j 

— Si — OR' <1) 
I 

OR' 

(— in Rl , methyl or an ethyl group, and R2 express methyl or a vinyl group among a formula.) -- the rubber constituent which 
comes to blend trialkoxysUane is offered. 

[0007] According to this invention, the rubber constituent characterized by using the trialkoxysilane qfsmd formula (1), ^, 

infiltrating a sihca or carbon black is offered — ' 

[0008] Acceding to this invention, the rubber constituent for tire treads which contains carbot^'felack below 80 weigiht^tions to^=i~^.->^ 
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the rubber component 1 00 weipfat section as a bulking agent for reinforcement further is offCTcd 
P009j [ [ 

[Embodiment of the Invention] Hereafter, the configuration and the operation effectiveness of this invention are explained in 
detail. Although the vulcanizate nature of the rubber constituent which blended the silica like the above-mentioned was good, 
there was a fault of being inferior to the workability at the time of un- vulcanizing. According to this invention persons' knowledge, 
this originates in the silanol group (**Si-OH) which exists in a silica fi-ont face, the structure generates in a rubber constituent 
according to the cohesive force of a silanol group, and the workabihty of a non-vulcanized constituent falls for the phenomenon in 
which a vulcanization accelerator etc. adsorbs with the polarity of a silanol group, viscosity rises, or, and a settlement of mixing 
falls since compatibility with nonpolar rubber is not enough. [ that vulcanization is delayed ] Furthermore, although the silane 
coupling agent was used together by the silica compound constituent in many cases for the reinforcement to rubber, the silanol 
group existed also in the lumen of a silica particle, this reacts with a silane coupling agent, the silane coupling agent was made to 
lose, and since the reinforcement efifectiveness fell, there was a problem that a lot of silane coupling agents had to be blended in it. 
Although polar compounding agents, such as a vulcanization accelerator, could prevent the phenomenon of adsorbing, to some 
extent when polar substances, such as a diethylene glycol, were fiirther blended with this as in the conventional technique, it could 
not prevent completely and the matter which carries out a chemical bond to silica particles, such as a silane coupling agent, was 
not able to prevent combining with a lumen, either. 

[0010] Like the above-mentioned, the trialkoxysilane of said formula (1) blended into a rubber constituent according to this 
invention has a silanol group on the front face of a silica, and the alkoxy silyl radical which reacts, and plays the role which covers 
a silanol front face and is made into hydrophobicity. Therefore, in the trialkoxysilane used in this invention, an alkoxy silyl radical 
and a hydrophobic group are indispensable, and it is desirable that the thing of 3 is moreover contained 50% of the weight or 
more as an alkoxy silyl radical. As a hydrophobic group, it is R2 of said formula (1). The methyl and vinyl \^ch were shown are 
available in raw material, and it is required to contain these alkoxysilane 60% of the weight or more. 

[001 1] the above trialkoxysilane - silica loadings - it is preferably used at 0.5 - 8 % of the weight 0.5 to 20% of the weigjht. If 
many [ if there are too few loadings, desired effectiveness will not be acquired, and / too ], this matter that is not combined with a 
silica oozes out from vulcanizate and is not desirable. 

[00 1 2] As the nature used in this invention, and/or diene system synthetic rubber, nature [ of the arbitration generally blended to 

various rubber constituents ] and/or diene system synthetic-rubber, for example, natural rubber . (MR) (polyisoprene rubber IR) 

various styrene-butadiene copolymer rubber (SBR), various (polybutadiene rubbo" BR) aciylonitrile-butadiene copolymer rubber 

(NBR), isobutylene isoprene rubber (UK), etc. can be raised from the former. Such nature and/or synthetic diene system rubber 

can be used as a blend of independent or arbitration. In addition, such nature and/or synthetic diene system rubber can also be 

used, blending them with ethylene-propylene copolymer rubber (EPR, EPDM) etc. as a little conq)onent. 

[00 1 3] As a sulfur content silane coupling agent used in this invention, what is typically shown in the following table I can be 

mentioned. 

[0014] 

[Table 1] 
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[00 1 S] the sulfur content silane coupling agent concerning this invention which can be vulcanized — silica loadings — it is 
preferably used at 2 - 8 % of the weight two to 20% of the weight if many [ if there are too few loadings, desired effectiveness 
will not be acquired, and / too ] — the process of mixing or extrusion — being burned (scorching) — being generated — being easy 
~ it is not desirable. 

[0016] As for the above-mentioned trialkoxysilane, supplying at the process which mixes rubber and a silica takes into 
consideration from the role and is desirable. More preferably, if a sul&r content silane coupling agent is supplied, before the 
above-mentioned trialkoxysilane will supply coincidence or a sulfur content silane coupling agent, it is suppUed. Especially as 
kneading temperature, at temperature lower than 120 degrees C with desirable it being 140 degrees C - 180 degrees C, the silanol 
of a siUca and the reaction of the above-mentioned trialkoxysilane are slow, and 120 degrees C - 200 degrees C of workabiUty 
caimot be improved Moreover, since burning is produced above 200 degrees C, it is not desirable. 

[0017] Although the alkoxysilane of this invention is suppUed at the process which mixes rubber and a silica, in order to prevent 
evaporation of alkoxysilane uniformly, it is desirable to sink in and use it for a silica or carbon black beforehand. It is desirable the 
10 - 200 weight section and to cany out 20-1 50 weight section sinking-in use of the alko>tysilane especially to the silica or carbon 
black 100 weight section. 

[00 1 8] It can be used for being able to 1- l&ui with the rubber constituent concerning this invention the various additives which are 
generally blended to objects for tires, sucL <r usual carbon black, vulcanization or a cross linking agent, vulcanization or a bridge 
formation accelerator, various oil, an antioxid>;.t, ; bulking agent, and a plasticizer, and other general rubber in addition to the 
indispcr>i'>Idr/>inpcnci?i :!i:r: ncttom, ??xieadmg this comiJcimi by Uii general ^proach, vuluamzing it, considering as a 
constituent, and vulcanizing or constructing a bridge. Unless the loadings of these additives are also contrary to the purpose of this 
invention, it can consider as the conventional general loadings. 

[0019] The rubber constituent by this invention can be especially used for the rubber constituent for tire treads as a desirable use 
mode, the case where it is used for this rubber constituent for tire treads — the silica, the sulfur content silane coupling agent, and 
trialkoxysilane of said specified quantity — in addition — further — the carbon black as a bulking agent for reinforcement — the 
rubber component 100 weight section — receiving — below 80 wei^t sections ~ things are desirable. Althougli there 

isespeciaily no imulauon m the descnption of this carbon black, it is usually preferably used for rubber combination, and is the 
carbon ofSAF grade from FEF as particle diameter ^ade.^ ^ ' " 

[002CJ \ 'S . \ - r i^" I* 
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[Example] It cannot be overemphasized that it is not what limits the range of this invention to these examples hereafter although 
an example, a standard example, and the example of a comparison explain this invention further. 

[002 1 ] The following commercial items were used for other combination components used for combination of each example of 
the following standard examples, an example, and the example of a comparison. 

MR: Natural rubber The 20% of the amounts of RSS#1 SBRG^^S1 16):Nipol(NIPORU) NSl 16 G^ippon Zeon make) styrene. The 
amount of vinyl of 67%, the glass transition temperature of -30 degrees C, the 35% of the amounts of end denaturation couphng 
processing solution polymerization styrene butadiene rubber SBR(NP9528):Nipol(NIPORU)9528 (Nippon Zeon make) styrene 
of weight average molecular weight 360,000, the 14% of the amounts of vinyl, 50 of the glass transition temperature of -36 
degrees C, and weight average molecular weight 820,000 - the 25% of the amounts of phr oil exhibition processing 
emulsion-polymerization styrene butadiene rubber SBR(NP1730):Nipol(NIPORU)1730 (Nippon Zeon make) styrene 20phr oil 
of the amount of vinyl of 16%, the glass transition temperature of -50 degrees C, and wei^t average molecular weight 640,000 - 
the exhibition processing emulsion-polymerization styrene butadiene rubber BR(NPBR1220L):Nipol(NIPORU) BR1220L 
(Nippon Zeon make) cis- content of 98%, and the glass transition temperature of -104 degrees C The cis-form butadiene 
polymerization rubber silica of weight average molecular weight 450,000: Nip sill AQ (Japanese silica) 
carbon black 1 : - C strike KH(Tokai Carbon) N2 SA(m2 / g) =92 and DBP oil absorption (ml / lOOg) - =1 18 carbon-black 2:C 
strike 9M(Tokai Carbon) N2 SA(ni2 / g) =1 53 DBP oil absorption (ml / lOOg) =127 sulfur content silane coupling agent: - Si69 
(DEKUSA) (chemical name: screw-[3-(triethoxy silyl)-propyl] tetrasulfide) 

Trialkdxysilane 1 :methyl triethoxysilane trialkoxysilane 2:vinyltri^oxysilane powder sulfur: - powder sulfiir antioxidant 6 
C:N-phenyl-N-(l , 3-dimethyl butyl)-p-phenylene diamine aroma oil: of 5% oil processing - aromatic series process oil 
vulcanization-accelerator CZ:N- cyclohexyl-2-benzo thiazyl sulfenamide vulcanization-accelerator DPG:diphenylguanidine 
zinc-oxide: — a zinc white No. 3 

Stearin acid: Commercial stearin acid [0022] The component except the preparation vulcanization accelerator and sulfiir of a 
sample was kneaded for 3 - 5 minutes by the 1 .81. closed mold mixer, ei^t inches carried out opening roll kneading of a 
vulcanization accelerator and the sulfur at the masterbatch emitted when it amounted to 165**5 degrees C, and the rubber 
constituent was obtained. The non-vulcanizate nature of the obtained rubber constituent was measured. Next, press cure of this 
constituent was carried out for 20 minutes at 160 degrees C in 1 5x1 5x0.2cm metal mold, the target test piece was prepared, and 
vulcanizate nature was evaluated. 

[0023] The test method of the non-vulcanizate nature of the constituent obtained in each example and vulcanizate nature is as 
follows. The settlement by vulcanizate [ non-] nature 1 nuxer: The setdement of the masterbatch at the time of mixar emission 
estimated. 

O -- Condition which does not ahnost have the powder which has been collected into the 1 lump and taken in by rubber. 
O — Condition that the powder which is not taken in by rubber appears here and there although collected into the 1 lump. 
X — Condition that the wafer of the rubber which separated to which powder has adhered is seen. 

2) Mooney viscosity : JIS K Based on 6300, it measured at 100 degrees C. 

3) Vulcanization rate : JIS K The time amount which reaches a vulcanization degree 95% at 1 60 degrees C based on 6300 was 

measured. 

4) Scorch time : JIS K The time amount to which viscosity rises 5 point at 125 degrees C based on 6300 was measured. 
[0024] vulcanizate nature 1 300% flow stress and breaking strenglh: JIS K 625 1 (dumbbell-hke No. 3 form) -- being based - a 
measurement 2 abrasion-resistance:run bone mold testing machine - measuring - an abrasion loss ~ characteristic display 
abrasion resistance (characteristic) =[(loss in quantity with reference test piece)/Goss in quantity with each test piece)] xlOO — the 
reference test piece at this time was made into the standard examples 1,3,5, and 7. 

[0025] the standard examples 1 -2, examples 1 -3, and the example 1 of a comparison - these examples show the evaluation result 
at the time of canying out package mixing of a silica, a sulfur content silane coupling agent, trialkoxysilane, and the carbon black 
to the rubber constituent of the combination system of NR and SBR. Those combination and a result are shown in Table 11. 
[0026] 
[Table 2] 
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[0027] the standard example 3 and examples 4-5 — these examples show the evaluation result at the time of carrying out package 
mixing of a silica, a sul&r content silane coupling agent, and the trialkoxysilane 1 to the rubber constituent of the combination 
system of NR and SBR. It is [ those combination and ] Table m about a result It is shown. 
[0028] 
[Table 3] 
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[0029] the standard examples S-6 and examples 6-8 - these examples show the evaluation result at the time of canying out 
package mixing of a siUca, a sulfur content silane coupling agent, trialkoxysilane 1 , and the carbon black to the rubber constituent 
of the combination system of NR and BR. Those combination and a result are shown in Table IV. 
[0030] 
[Table 4] 
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[003 1 ] the standard example 7 and examples 9- 1 1 -- these examples show the evaluation result at the time of canying out 
package mixing of a silica, suliiir content silane coupling, trialkoxysilane 1 , and the carbon black to the rubber constiturat of the 
combination system of two sorts of SBR. Those combination and a result are shown in Table V. 
[0032] 
[Table 5] 
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[0033] 

[Effect of the Invention] Amelioration (the fall of viscosity and vulcanization are acceleration and extension of scorch time) of the 
workability of an imvulcanized-rubber constituent and loss in quantity of an e^qpensive silane coupling agent were attained by 
blending a sulfur content silane coupling agent and trialkoxysilane with the rubber constituent of a diene system with a siUca 
according to this invention so that clearly from the above test result. 



[Translation done.] 



2/27/053:09 PM 



http-y/vvww4JpdKndpl.go4p/Ggl-bInAra..^522%2520BGCOLOR%3O%2522{igh 



♦NOTICES* 

JPO and NCIPI are not responsible for any 
dazaages caused by the use of this translation. 

1 .This docimient has been translated by con^)uter. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The rubber constituent which comes to blend the trialko^^silane of the following type (1) of 0.5 - 20 weight section of 
the sulfur content coupling agent of a silica 5-80 weight sections, and 2-20 weight section of silica loadings, and silica loadings 
to nature and/or the diene system synthetic-nibber 100 weigiht section. 
[Formula 11 
OR* 

R« — Si — OR' (I) 
I 

OR' 

(In Rl , methyl or an ethyl group, and R2 e)q)ress methyl or a vinyl group among a formula.) 

[Claim 2] The rubber constituent according to claim 1 characterized by using the trialkoxysilane of said formula (1), infiltrating a 
siUca or carbon black. 

[Claim 3] The rubber constituent for tire treads which contains carbon black below 80 weight sections to the rubber componen t 
100 weight section as a bulkmg agent tor reinforcement further. 
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